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DETAILED ACTION 



1. 



Applicant's amendment and response filed on December 20, 2004 has been fully 



considered. Claims 1-3 and 5-30 remain pending. 



Response to Arguments 



2. 



Applicant's arguments have been fully considered but they are not persuasive. 



Applicant contends that Levine does not teach or suggest the collection of multiple event 



However, the examiner disagrees with Applicant's characterization of Levine. Claim 1, 
for example, now recites "an event monitor to selectively capture a plurality of profiles of one or 
more microarchitecture events" and "a profile buffer to store the plurality of captured profiles." 
Levine discloses a performance monitor that selectively monitors a plurality of events (see, for 
example, column 7, line 66 to column 8, line 2). The events are microarchitecture events such as 
execution unit stalls, execution idle time and memory access time (see, for example, column 8, 
lines 4-8). Levine further discloses capturing profiles of the events that include the address of 
the instruction, the address of the operand and the state of the execution units (see, for example, 
column 8, lines 30-35). The captured profiles are stored in a buffer, first in registers and then in 
memory (see, for example, column 11, lines 34-48). Thus, Levine teaches an event monitor to 
selectively capture a plurality of profiles of one or more microarchitecture events and a profile 
buffer to store the plurality of captured profiles. Notwithstanding Levine' s use of an interrupt, 
the plain language of the claims does not exclude Levine. 



profiles (Applicant's remarks, page 14, first paragraph). 
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Furthermore, Applicant states that "in Levine, all that will have been saved at that time is 
the address information and current data regarding a particular event," but contends that "in 
contrast, claim 1 provides for collecting a plurality of profiles of events, thereby providing 
greater event data" (Applicant's remarks, page 13, last paragraph). However, the plain language 
of the claims does not specify or limit the content of the profiles and does not suggest that the 
profiles would provide greater event data than the profiles disclosed by Levine. Although the 
claims are interpreted in light of the specification, limitations from the specification are not read 
into the claims. See In re Van Geuns, 988 F.2d 1 181, 26 USPQ2d 1057 (Fed. Cir. 1993). 

Terminal Disclaimer 

3. The terminal disclaimer filed on December 20, 2004 disclaiming the terminal portion of 
any patent granted on this application which would extend beyond the expiration date of any 
patent granted on Application No. 09/967,220 has been reviewed and is accepted. "The terminal 
disclaimer has been recorded. 

Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by another filed 
in the United States before the invention by the applicant for patent or (2) a patent granted on an application for 
patent by another filed in the United States before the invention by the applicant for patent, except that an 
international application filed under the treaty defined in section 351(a) shall have the effects for purposes of this 
subsection of an application filed in the United States only if the international application designated the United 
States and was published under Article 21(2) of such treaty in the English language. 
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5. Claims 1, 2, 5-17, 21, 22 and 24-30 are rejected under 35 U.S.C. 102(e) as being 
anticipated by U.S. Pat. No. 6,134,710 to Levine et al. (art of record, "Levine"). 

With respect to claim 1 (currently amended), Levine discloses an event monitoring 
component for dynamic optimization (see, for example, the abstract) comprising: 

(a) an event monitor to selectively capture a plurality of profiles of one or more 
microarchitecture events occurring in the execution of an application by a microprocessor based 
upon configuration information supplied by a software component (see, for example, column 7, 
line 59 to column 8, line 1 1, which shows a performance monitor for monitoring events during 
execution, and column 8, lines 30-35, which shows capturing profiles of the events, and column 
8, lines 14-16, which shows that the monitor is controlled or configured by software); 

(b) a profile buffer to store the plurality of captured profiles of the one or more 
microarchitecture events (see, for example, column 11, lines 34-48, which shows a buffer for 
storing the profiles of the events); and 

(c) an interface through which the software component provides the configuration 
information to direct the operation of the event monitor (see, for example, column 8, lines 16-22, 
which shows an interface for configuring the operation of the monitor). 

With respect to claim 2 (original), Levine further discloses one or more monitor control 
vectors, the monitor control vectors storing the configuration information provided by the 
software component (see, for example, FIGS. 3 A and 3B, which show monitor control registers 
or vectors for storing the configuration). 
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With respect to claim 5 (currently amended), Levine further discloses the limitation 
wherein the profile buffer comprises a first level buffer for initial storage of the captured profiles 
of the one or more microarchitecture events and a second level buffer for subsequent storage of 
the captured profiles of the one or more microarchitecture events (see, for example, column 10, 
line 63 to column 1 1, line 3, which shows storing the profile data in sampled instruction and data 
address registers, i.e. a first level buffer, and subsequently copying the data to tables in memory, 
i.e. a second level buffer). 

With respect to claim 6 (original), Levine further discloses the limitation wherein the first 
level buffer is a register file (see, for example, the registers of the first level buffer 530 and 540 
in FIG. 7). 

With respect to claim 7 (currently amended), Levine further discloses the limitation 
wherein the second level buffer is a memory buffer that is architecturally visible to the software 
component (see, for example, column 1 1, lines 45-53, which shows that the second level buffer 
in memory is accessible by and thus architecturally visible to the software). 

With respect to claim 8 (currently amended), Levine further discloses the limitation 
wherein the captured event profiles of each monitored microarchitecture event are made 
available to a handler routine selected by the software component for processing (see, for 
example, column 1 1, lines 37-42 and 53-56, which shows that the profile data of each event is 
made available for processing). 
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With respect to claim 9 (currently amended), Levine further discloses the limitation 
wherein the event monitoring apparatus initiates an interrupt or special event handler to notify 
the software component when captured event profiles are available for processing (see, for 
example, column 10, line 63 to column 11, line 3, which shows signaling an interrupt when 
profile data is available). 

With respect to claim 10 (currently amended), Levine discloses a microprocessor (see, for 
example, FIG. 1 and column 6, lines 57-61), comprising: 

(a) an execution pipeline (see, for example, the execution units in FIG. 2 and the 
pipelined instruction cycle 14 in FIG, 4); 

(b) one or more event monitors coupled to the execution pipeline to selectively monitor 
one or more microarchitecture events in the execution of a program and to capture event profiles 
(see, for example, column 7, line 59 to column 8, line 1 1, which shows performance monitors for 
monitoring events during execution, and column 8, lines 30-35, which shows capturing profiles 
of the events); 

(c) one or more monitor control vectors to store configuration information provided by a 
software component in connection with the operation of the one or more event monitors (see, for 
example, column 8, lines 14-22, which shows monitor control registers or vectors for controlling 
or configuring the monitors by software); and 

(d) a profile buffer to store captured microarchitecture event profiles (see, for example, 
column 11, lines 34-48, which shows a buffer for storing profiles of the events). 
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With respect to claim 1 1 (original), Levine further discloses the limitation wherein the 
captured profiles of the one or more microarchitecture events stored in the buffer are made 
available to a handler routine selected by the software component for optimization processing 
(see, for example, column 11, lines 37-42 and 53-56, which shows that the profile data of each 
event is made available for processing, and column 12, lines 1-6, which shows that the 
processing is for optimization). 

With respect to claim 12 (original), the limitations recited in the claim are analogous to 
those of claim 5 (see the rejection of claim 5 above). 

With respect to claim 13 (original), the limitations recited in the claim are analogous to 
those of claim 6 (see the rejection of claim 6 above). 

With respect to claim 14 (original), the limitations recited in the claim are analogous to 
those of claim 7 (see the rejection of claim 7 above). 

With respect to claim 15 (original), Levine further discloses the limitation wherein the 
first level buffer is comprised of a plurality of register frames and the second level buffer is 
comprised of a plurality of memory buffers, with one of the frames of the first level buffer and 
one of the memory buffers in the second level buffer being assigned to each monitored 
microarchitecture event (see, for example, column 10, line 63 to column 11, line 3, which shows 
that the first level buffer is comprised of a plurality of registers and that the second level buffer is 
comprised of a plurality of tables in memory, and column 8, lines 24-35, which shows that the 
buffers are employed and thus assigned for each selected or monitored event). 
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With respect to claim 16 (original), Levine further discloses the limitation wherein the 
profiles of a microarchitecture event stored in a frame assigned to the microarchitecture event in 
the first level buffer memory are spilled into a buffer assigned to the microarchitecture event in 
the second level memory buffer when the frame assigned to the microarchitecture event in the 
first level memory buffer is fully allocated or when a condition established by the software 
component is met (see, for example, column 10, line 63 to column 11, line 3, which shows 
copying or spilling the contents of the first level buffer to the second level buffer when an 
interrupt is serviced or met, and column 8, lines 24-35, which shows establishing the condition 
for the interrupt). 

With respect to claim 17 (original), Levine further discloses the limitation wherein the 
captured profiles of a microarchitecture event are made available to the handler routine when the 
buffer assigned to the event in the second level memory buffer is fully allocated or when a 
condition established by the software component is met (see, for example, column 1 1, lines 37- 
42 and 53-56, which shows that the profile data of each event is made available for processing 
when an interrupt is serviced or met, and column 8, lines 24-35, which shows establishing the 
condition for the interrupt). 

With respect to claim 21 (original), Levine discloses a method (see, for example, the 
abstract) comprising: 

(a) receiving configuration information from a software component directing the 
monitoring of one or more microarchitecture events connected with the operation of a 
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microprocessor in executing an application (see, for example, column 8, lines 14-22, which 
shows software for controlling or configuring the monitoring of events); 

(b) monitoring the one or more microarchitecture events and capturing profiles of the one 
or more microarchitecture events (see, for example, column 7, line 59 to column 8, line 11, 
which shows performance monitors for monitoring the events during execution, and column 8, 
lines 30-35, which shows capturing profiles of the events); 

(c) storing the captured event profiles in a profile buffer (see, for example, column 1 1, 
lines 34-48, which shows a buffer for storing profiles of the events); and 

(d) making the profiles of the event available to the software component for optimization 
processing (see, for example, column 1 1, lines 37-42 and 53-56, which shows that the profile 
data of each event is made available for processing, and column 12, lines 1-6, which shows that 
the processing is for optimization). 

With respect to claim 22 (original), Levine further discloses the limitation wherein 
receiving the configuration information from the software component comprises receiving 
information regarding the setting of one or more monitor control vectors (see, for example, 
FIGS. 3 A and 3B, which show monitor control registers or vectors for storing the configuration). 

With respect to claim 24 (original), the limitations recited in the claim are analogous to 
those of claim 5 (see the rejection of claim 5 above). 

With respect to claim 25 (original), the limitations recited in the claim are analogous to 
those of claim 6 (see the rejection of claim 6 above). 
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With respect to claim 26 (original), the limitations recited in the claim are analogous to 
those of claim 7 (see the rejection of claim 7 above). 

With respect to claim 27 (original), Levine further discloses assigning a register in the 
first stage and a memory buffer in the second stage to each monitored microarchitecture event 
(see, for example, column 8, lines 24-35, which shows that the buffers are employed and thus 
assigned for each selected or monitored event). 

With respect to claim 28 (original), Levine further discloses storing the profiles of each 
monitored microarchitecture event in the register assigned to the microarchitecture event in the 
first stage as the profiles of the microarchitecture event are captured (see, for example, column 
10, line 63 to column 11, line 3, which shows storing the profile data in the first stage when it is 
captured). 

With respect to claim 29 (original), Levine further discloses spilling the profiles of a 
microarchitecture event from the register assigned to the microarchitecture event in the first stage 
to the memory buffer assigned to the microarchitecture event in the second stage when the 
register is fully allocated or when a condition established by the software component is met (see, 
for example, column 10, line 63 to column 11, line 3, which shows copying or spilling the 
contents of the first stage to the second stage when an interrupt is serviced or met, and column 8, 
lines 24-35, which shows establishing the condition for the interrupt). 

With respect to claim 30 (original), Levine further discloses notifying the software 
component when the register assigned to the event in the second stage of the memory buffer is 
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fully allocated or when a condition established by the software component is met (see, for 
example, column 10, line 63 to column 1 1, line 3, which shows signaling an interrupt to notify 
the software, and column 8, lines 24-35, which shows establishing the condition for the 
interrupt). 

Claim Rejections - 35 USC §103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 

section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 

such that the subject matter as a whole would have been obvious at the time the invention was made to a person ^ 

having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 

manner in which the invention was made. 

7. Claims 3, 18-20 and 23 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Levine, as applied to claims 2, 10 and 22 above, respectively. 

With respect to claim 3 (original), Levine further discloses the limitation wherein each 
monitor control vector includes: 

(a) a control field to specify a microarchitecture event to monitor (see, for example, 
column 8, lines 44-52, which shows a control field for selecting events to monitor); and 

(c) a trigger field to specify when the microarchitecture event is monitored (see, for 
example, column 8, lines 36-44, which shows a threshold field or trigger field for specifying 
when to count or monitor events). 

Although Levine further discloses that the monitor control register or vector includes an 
interrupt field for enabling a handler routine to process the profiles of the event (see, for 
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example, interrupt handling routine 580 in FIG. 7 and column 8, lines 24-35), Levine does not 
expressly disclose the limitation wherein each monitor control vector includes: 

(b) a handler field, the handler field containing a pointer to a handler routine to process 
the profiles of the microarchitecture event. 

However, the system of Levine inherently includes such a pointer. The address of the 
handler routine must be known in order to service the interrupt and process the profiles of the 
event (see, for example, column 10, line 63 to column 1 1, line 3). The address or pointer may be 
stored, for example, as a field within a control register or vector. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to store a pointer to the handler routine taught by Levine in a handler field of 
the monitor control registers or vectors, similarly to the interrupt field taught also by Levine, for 
the purpose of providing the address with which to invoke the routine. 

With respect to claim 18 (original), the limitations recited in the claim are analogous to 
those of claim 3 (see the rejection of claim 3 above). 

With respect to claim 19 (original), although Levine further discloses that the events are 
monitored during pipelined execution (see, for example, column 6, lines 4-12), Levine does not 
expressly disclose the limitation wherein the one or more microarchitecture events are monitored 
during an exception detection stage of the execution pipeline. 

However, the system of Levine inherently detects exceptions. Exceptions, such as 
interrupts, must be detected in order to be handled (see, for example, interrupt handling routine 
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580 in FIG. 7). Any stage in the pipelined instruction cycle may comprise exception detection, 
such as the execute instruction stage (see, for example, FIG. 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to monitor events during a stage of the execution pipeline, as taught by 
Levine, such as during an exception detection stage. 

With respect to claim 20 (original), although Levine further discloses that the events are 
monitored during pipelined execution (see, for example, column 6, lines 4-12) and that the 
profiles are stored in a buffer (see, for example, column 11, lines 34-48), Levine does not 
expressly disclose the limitation wherein the captured microarchitecture event profiles are stored 
in the memory buffer during a write back stage of the execution pipeline. 

However, the system of Levine includes a load/store unit for reading and writing to 
memory (see, for example, FIG 2). Writing back to memory may occur, for example, during the 
complete instruction stage of the pipelined instruction cycle (see, for example, FIG. 4). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to store the profiles in the memory buffer, as taught by Levine, during a 
stage of the execution pipeline that includes a write back stage, such as during the complete 
instruction stage. 

With respect to claim 23 (original), the limitations recited in the claim are analogous to 
those of claim 3 (see the rejection of claim 3 above). 
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Conclusion 

8. Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the date of this 
final action. 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J. Yigdall whose telephone number is (571) 272-3707. 
The examiner can normally be reached on Monday through Friday from 7:30am to 4:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private 
PAIR system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 



Michael J. Yigdall 

Examiner 
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